CSIST AMS02-GDAQ-JIN-CAN-07
March 19, 2003

AMS-2 DAQ System
JM-CAN
Hardware Design Specification

(Revised 7)

Document No.: CSIST-AM02-GDAQ-JM-CAN-RY



CSIST AMS02-GDAQ-JIN-CAN-07
March 19, 2003

Approval and Signature

Document Name:
JM-CAN Flight-Version Board Hardware Design Specification

Author:

Cheng-Liang Chao/CSIST

Name and Organization, SIGNATURE DATE

Checked:

Fu-Ming Yeh /CSIST

Name and Organization, SIGNATURE DATE

Checked:

Y. T. Ting /CSIST

Name and Organization, SIGNATURE DATE

Approved:

Name and Organization, SIGNATURE DATE



CSIST AMS02-GDAQ-JIN-CAN-07
March 19, 2003

TABLE OF CONTENTS
1. OVENVIEW =-=-mmmmmm e e oo oo e e e e e e e e e e e 5
1. IFEALUIE -=-=-=mmmmmm e e e S)
1.2 Block Diagraim =-=-=-=======e=emememmmmememm oo e e oo e 6
1.2.1 Prototype Version ---=-=-========mmmmmmmmme oo 6
1.3 Dual-port RAM =-=-=-=ememmememem e e e oo e e 7
1.4 PCI AGENT -mmmmmmm e 7
1.5 Microcontroller =-=-=-===-=e=smememmemem e e 7
1.6 CAN Bus Controller ---===-=-====mmmmmmmm oo 8
1.7 CAN BUS Driver ----=-=-=--=-m-mmmemememe oo cm e oo 8
1.8 PROM === e oo oo oo 8
1.9 RS232C ---nmmmmmmmmmm e e 8
2. MEMOry SPaCe ----=======n=mmmmm e e 9
2.1 Memory map seen from PCl -------=------mmmmmmmom oo 9
2.2 Memory map seen from 8051 --------=-===-==mmmmmmmmmeme oo 11
2.3 CAN controller -=-=-=-===ememememmemem e e e e e e 12
3. Board Initialization Processes ------------=-=====mmmmmmmmmmmm e 13
4. ConfiguIatiONS =============mmmmm e 14
4.1 Program SOUICE ---=-==================mmmmmm oo omoooocoo oo 14
4.2 Dallas SeNS0rs -=-=-=-=====mmmmmmmmm e oo 15
4.3 Pin @SSIgNMENt -=-====mmmmmm e e e 15
4.3.1 CAN bus and RS232C interface -------------=-=-=-=-m-mmememe-- 15
5. POWEY 1SSUE =========m=mmmm e 16
6. Backplane Assignment ------=-=-===n=nmmmmmmm oo 17
7. SCheMaLi € -=-=-=-=mmmm e 18



CSIST

DOCUMENT CHANGE RECORD

AMS02-GDAQ-JIN-CAN-07

March 19, 2003

No. History Date Remark
01 DRAFT June 29, 2001

02 DRAFT August 31,2001

03 DRAFT October 31,2001

04 DRAFT May 25, 2002

05 DRAFT August 28, 2002

06 DRAFT September 28, 2002




CSIST AMS02-GDAQ-JIN-CAN-07
March 19, 2003

1. Overview

1.1 Feature

- 32 bit CompactPCI(CPCI) board compliant with PICMG 2.2 standard

- 32 bit memory mapped address

- Interrupt is provided via PCI bus

- Radiation-Hardened Microcontroller UT69RHO051 clocked 11.059 MHz
- Two Intel AN82527 controller clocked with 16 MHz

- Two 256K bytes Dual-Port-RAM(DPRAM)

- Radiation-Hardened UT28F256LV 32K X 8 PROM

- One MAX706 is used to monitor the power status

- Two CAN bus interface according to ISO 11898 physical layer

- One RS232C interface for debug



CSIST AMS02-GDAQ-JIN-CAN-07
March 19, 2003

1.2 Block Diagram

The block diagram of flight version is shown in Figure 1.1. The detailed function
description of each block is given in the following sections.
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Figure 1.1 Flight version of JIM-CAN Board
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1.3 Dual-port RAM

In flight version, two IDT70V28 (64k x 16).dual-port RAM is used as data buffer between
JSBC and loca uP (8051). The DPRAM is divided into several segments to hold data to/from
different kind of master/slave node. By this mean, the loading of JSBC could be brought down
effectively.

1.4 PClI AGENT

The PCI agent implemented in an anti-fuse FPGA, Actel A54SX, is compliant with PCI 2.2
Specification. The configuration and PCI agent space of PCI agent is shown below:

PCI Configuration Space

Address Register Value
CFG-0x00  |Vendor ID 0X414D (‘AM’)
CFG-0x02 DeviceID 0X5305 (‘S5)
CFG-0x2C  |Sub-Vendor ID 0X4A43 (‘JC)
CFG-0x2E  [Sub-System ID 0X414E (‘AN’)
CFG-0x0B Base-Class Code 0xocC (Serial bus)
CFG-0xOA  |Sub-Class Code 0X85
CFG-0x09 Prog. I/F 0X00
CFG-0x08 Rev. ID 0X22 (Rev. 2.2)
CFG-0x10 Base address register #0 of DPM access By PnPBIOS
CFG-0x14 Base address register #1 of Register access By PnPBIOS

PCI Agent Space

Address Register
Dual port memory (DPM)
BARO+0x00000000 ~ Dual-port RAM
BARO+0x0003FFFF 256K B address space.
BAR1+0x00 Host Control Register (HCR)
BAR1+0x04 Host Status Register 0 (HSRO)
BAR1+0x08 Host Status Register 1 (HSR1)
BAR1+0x0a Host Error Register (HER)
BAR1+0x10 Interrupt Register for Host (HIE)
BAR1+0x14 Interrupt Register for 8051 (MIE)

For detailed definition of registers, please refer to “JM-CAN SW Description (V2.0)” by Xu.

S.

1.5 Microcontroller

The adoption of 8051 here has several advantages. First, it can reduce the burden of JSBC.
Second, when power-up, 8051 can read the Geographic ID (GID) from the board. Third, when
8051 decode a Boot command from CAN bus, it can issue a reset signal to notify JSBC that the
reset process must be taken immediately.
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1.6 CAN Bus Controller

The Intel AN82527 seriad communications controller is a highly integrated device that
performs serial communication according to the CAN protocol. The CAN protocol uses a
multi-master (contention based) bus configuration for the transfer of ‘communication objects
between nodes of the network. This multi-master bus is also referred to as CSMA/CR or Carrier
Sense, Multiple Access, with Collision Resolution.

The 82527 provides storage for 15 message objects of 8-byte data length. Each message
object can be configured as either transmit or receive except for the last message object.

1.7 CAN BusDriver

The Philips PCA82C250 is the interface between the CAN protocol controller and the
physical bus. The device provides differential transmit capability to the bus and differential
receive capability to the CAN controller. It isfully compatible with the 1ISO 11898 standard with
datarate up to 1 Mbps.

1.8 PROM

In flight version, one radiation hardened 32K X 8 bit PROM is used to store the program of
8051.

1.9 RS232C

For debugging purpose, the JIM-CAN reserves one RS-232 interface on the board. A
external module contains the RS-232 driver can be used to communicate with the monitor
program. By this way, we can easily to check whether the JIM-CAN isin agood condition or
not.
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2. Memory Space

The PC communicates with the board via DPRAM. The memory space of DPRAM is
divided into three sections. The first section islocal RAM buffer for 8051. The second section is
RX/TX buffer for different master/slave nodes. The last section is register area for handshakes
for Host CPU and 8051.

2.1 Memory map seen from PCI

In flight version, the memory space on the PC side is 256k bytes. The BARO and BARL, are
configuration registers, contain base address for accessing memory and registers. The BARO is
used for memory access and is assigned by the CPCI PnP Bios. The BARL1 is used for registers
access (HCR,HSRO,HSR1,HER,HIE and MIE).

BARO Offset Usage Real Size
0x00000 8051 RAM Buffer 4 Kbytes
0x1000 Task1 TxBuff 4 Kbytes
0x2000 Task1l RxBuff 4 Kbytes
0x3000 Task2 TxBuff 4 Kbytes
0x4000 Task2 RxBuff 4 Kbytes
0x5000 Task3 TxBuff 4 Kbytes
0x6000 Task3 RxBuff 4 Kbytes
0x7000 Task4 TxBuff 4 Kbytes
0x8000 Task4 RxBuff 4 Kbytes
0x9000 Task5 TxBuff 4 Kbytes
0xA000 Task5 RxBuff 4 Kbytes
0xB000 Task6 TxBuff 4 Kbytes
0xC000 Task6 RxBuff 4 Kbytes
0xD000 Task7 TxBuff 4 Kbytes
O0xEO00 Task7 RxBuff 4 Kbytes

BAR1 Offset
O0xF000 HCR 4 bytes
OxF004 HSRO 4 bytes
O0xF008 HSR1 4 bytes
OxFO0C HER 4 bytes
0xF010 HIE 4 bytes
OxF014 MIE 4 bytes
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Notes:
Task definition:
Task Master Slave
0
1 JMDC M JMDC A
2 JVMDC A JMDC M
3 JMDC M JMDC B
4 JVDC B JMDC M
5 JMDC M JMDC C
6 JMDC C JMDC M
7 JMDC M USCM
* Task O isa gpecial task
* Task resource (except task 0)
Including:
2 buffers (TxBuff, RxBuff)
2 control bits (TxRgst, RxRqgst)
4 status bits (TxOk, RxOk, Busy, Failed)
4 error bits (LECO, LEC1, LEC2, LEC3)

2 can message box (TxMbox, RxMbox)

March 19, 2003

Comments:

TxBuff: Transmit buffer

RxBuUff: Receive buffer

TxRgst: Transmit request

RXRgst: Receive request

TxOk: Transmit a sub-block successfully

RxOk: Receive a sub-block successfully

Busy: Task busy

Failed: Task failed

LEC: Last error code

TxMbox: Transmit can message box (according to canid)

RxMbox: Receive can message box (according to canid)
JMDCID=0 A=1 B=2 c=3
JMDCID=1 A=0 B=2 c=3
JMDCID=2 A=0 B=1 c=3
JMDCID=3 A=0 B=1 c=2

10
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2.2 Memory map seen from 8051

Because there maybe at least one masters active in the same time, we must preserve fixed
space for holding data to/from the can bus. The default size is 4k bytes each for TX/RX buffer.

Usage Real Size
Address
0x0000 8051 RAM Buffer 4 Kbytes
0x1000 Task1 TxBuff 4 Kbytes
0x2000 Task1l RxBuff 4 Kbytes
0x3000 Task2 TxBuff 4 Kbytes
0x4000 Task2 RxBuff 4 Kbytes
0x5000 Task3 TxBuff 4 Kbytes
0x6000 Task3 RxBuff 4 Kbytes
0x7000 Task4 TxBuff 4 Kbytes
0x8000 Task4 RxBuff 4 Kbytes
0x9000 Task5 TxBuff 4 Kbytes
O0xA000 Task5 RxBuff 4 Kbytes
0xB000 Task6 TxBuff 4 Kbytes
0xC000 Task6 RxBuff 4 Kbytes
0xD000 Task7 TxBuff 4 Kbytes
OxEO00 Task7 RxBuff 4 Kbytes
OxF000 HCR 4 bytes
OxF004 HSRO 4 bytes
O0xF008 HSR1 4 bytes
OxFO0C HER 4 bytes
O0xF010 HIE 4 bytes
OxF014 MIE 4 bytes
OxF100 CAN Controller 1 256 bytes
0xF200 CAN Controller 2 256 bytes

1
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2.3 CAN controller

Two Can controllers are installed on JIM-CAN. They are accessed with CS1 and CS2 signals
The 1st CAN controller is mapped in the memory area from 0xf100h to Oxf1FFh, the 2nd CAN
controller is mapped in the memory area from 0xf200h to Oxf2FFh of 8051. With an access to
the memory area the corresponding CAN controller is automatically selected. The detailed
register description can be found in the data sheet.

Both CAN controllers are clocked with 16 MHz. A low-level signa comes from the FPGA
resets the CAN controllers.

Base Il nter Haptdwar e
CAN Cont rAdldlreersast 805 Reset
1st CAN Controller FPGAOXf 100h
2n £ AN Controll er Oxf 200h

12
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3. Board Initialization Process
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PCI_RST# PCI PCI_RST# Glue Logic
Agent DPRAM R_AR_D Reg(iggters
(Actel 54SX32) DTIOV8) (Actel 54SX32)
FPGA-1 FPGA-2
<J T ra 5\/#A j
Prom A]:E06.1.75], ﬁ;@ -
CAN_RST g
J 8051 $051_RST . 1\§§6X
82527 82527 |4 +5V <_W_’; PFI WT
v v L i
|
CAN 1 AN 2
JIM-CAN Flight Version Block Diagram
JM-CAN Board Initialization Process
FPGA-1,FPGA-2 Other components
(8 When power on, the PClI Agent | (2) When power on, every chip will
(FPGA-1) will enter itsinitial state. enter into itsinitial state.
(b) The MAX706 will assert RST# to
(b) The registers (Control/Status/Error FPGA-2,which generates 8051 RST
/Command) in FPGA-2 will be set to signal to reset 8051.
Q) the default values. (c) The Max706 also can monitor +3.3V
Local and +5V. If the any voltage fals
Power-On below its threshold, then a reset
signal will send to FPGA-2. The
FPGA-2 generates the 8051 RST
signal to 8051.
(d) 8051 will do the reset procedures
(seeitem 3).
(@ PCI_RST# will reset the PCI Agent | (a) The PCI_RST# does not disturb the
(FPGA-1). 8051. The status bit, JISBC_WAS
(b) The JSBC WAS RESET hit, in RESET, in FPGA-2 can be observed
2 FPGA-2, will be asserted when by that the 8051.
PClI_RST# PCI_RST# occurs. This bit can only | (b) Other peripherals are not affected by
be read and clear by the 8051. PCl_RSTH#.
(c) The registers in FPGA-2 should
retain its states.
(& This command is the software reset | 8051 reset procedures:
by JSBC. (a) 8051 Initialslocal variables.

3 (b) 8051 resets CAN controllers.
Command (c) 8051 initializes CAN controllers to
Reset by the default values defined in JIM-

JSBC CAN Protocol.

(d) 8051 Clears the contents of DPRAM
and sets the default vaues of
registersin FPGA-2.

13




CsIsT

4. Configurations

4.1 Program Source
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The following figure 3-1 shows a diagram of JIM-CAN board. The program for 8051 is
either on the flash memory or PROM. When using flash memory, a 0 Ohm (R17) must be
mounted. If PROM is adopted then a0 Ohm (R18) will be mounted.
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Figure 3.1 Components placement
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4.2 Dallas Sensors

There are two groups of Dallas temperature sensors (Templ and Temp2) reserved on the
board. The sensors are used to monitor the temperature of JIM-CAN board.

4.3 Pin assignment
4.3.1 CAN busand RS232C interface

CAN businterface RS232C interface
Pin NoSignal Pin NoSignal

1 1 CAN A - +5V
2 2 CAN A+

3 3 CAN B - Rx D
4 4 CAN B+ TxD
5 5 GND +3. 3V
6 6 GND Button RST

7 7 GND GND
8 8 GND

9 9 Shield

15
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5. Power Issue

In flight version, only one regulator will be adopted to provide + 2.5V for PCI agent and
the +3.3V source will be supplied from CPCI bus.

Thetotal power consumption is estimated as follow:

Voltage Current Total Power # of Latch-up
Consumption DC/DC Protection
+5V 0.35A (Typical)
0.42 A (Max) 3.07W (Typica) | +3.3V 2> +2.5V None
+3.3V 0.40A (Typical) 3.684 W (Max)
0.48A (Max)

16
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6. Backplane Assignment
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P1 for IM-CAN Peripheral Slot Connector Pin Assignments:

_U
=

TO-H4H0o0mMmzZ2zZ200

Pn | Z A B C D E F
25 | GND 5V REQ64# GND 33V | 5/ |GND
24 |GND| AD[1] 5V 33V | AD[0] |ACK64#| GND
23 |GND| 33V AD[4] AD[3] 5v | AD[2] | GND
22 |GND| AD[7] GND 33V | AD[6] | AD[5] | GND
21 |GND| 33V AD[9] AD[8] | GND |C/BE[0]# GND
20 |GND| AD[12] GND 33V |AD[11]| AD[10] | GND
19 [GND| 33V AD[15] | AD[14] | GND | AD[13] | GND
18 |[GND| SERR# GND 3.3V PAR |C/BE[1]# GND
17 |[GND| 3.3V GND GND GND | PERR# | GND
16 |GND | DEVSEL#| GND 33V | STOP#| LOCK# | GND
15 [GND| 3.3V FRAME# | IRDY# | GND | TRDY# | GND
12-14 | GND KEY AREA GND
11 |GND| AD[18] | AD[17] | AD[16] | GND |C/BE[2]#| GND
10 [GND| AD[21] GND 33V |AD[20]| AD[19] | GND
9 |GND| C/BE[3]# | AD[31] | AD[23] | GND | AD[22] | GND
8 |GND| AD[26] GND 33V |AD[25]| AD[24] | GND
7 |GND| AD[30] | AD[29] | AD[28] | GND | AD[27] | GND
6 |GND| REQO# GND 33V | CLK1 | AD[3]] | GND
5 |GND| GND GND RST# | GND | GNTO# | GND
4 |GND| GND GND 3.3V GND | GND |GND
3 |GND| INTD# INTA# INTB# 5V | INTC# | GND
2 |GND| GND 5V GND | GND | GND |GND
1 |GND 5V -12V GND | +12v | 5/ |GND
Pn | Z A B C D E F

17
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P4 for IM-CAN Connector Pin Assignments:
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Pin | z A B C D E F
25 | GND GND GND GND | GND | GND | GND
24 | GND GND GND GND | GND | GND | GND
23 | GND GND GND GND | GND | GND | GND
2 | GND GND GND GND | GND | GND | GND
21 | GND GND GND GND | GND | GND | GND
20 | GND GND GND GND | GND | GND | GND
19 |GND GND GND GND | GND | GND | GND
P4| 18 |GND GND GND GND | GND | GND | GND
17 |GND GND GND GND | GND | GND | GND
8 16 | GND GND GND GND | GND | GND | GND
N | 15 [GND GND GND GND | GND | GND | GND
N |12-14 KEY AREA
El 11 [GND GND GND GND [ GND | GND |GND
(T: 10 |GND GND GND GND | GND | GND |GND
ol 9 |GND GND GND GND | GND | GND | GND
R| 8 |GND CHGND GND GND | GND | GND |GND
7 | GND CHGND GND GND | GND | GND |GND
6 |GND GND TEMPL VDD | GND | GND | GND | GND
5 |GND GND TEMP1L DQ | GND | GND | GND | GND
4 | GND JBP_PRST TEMPL GND | GND | GND | GND | GND
3 | GND|JBP PWR ON_RST# |TEMPO VDD | GND | GND | GND | GND
2 | GND MDCID[1] TEMPO DQ | GND | GND | GND | GND
1 |GND MDCID[0] TEMPO_GND | GND | GND | GND | GND
Pin | Z A B C D E F

7. Schematic

18
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REQ# * A6 o Reqat CLK4 5 5
ADI A7 | RO gy D7 100F A6 D6
AD#26___AB D8 ADAS GND. A7 D7
AD#26 AD#25 CHGND
CBE A9 o) o [ D9 1 A8 D8
AD2L__AID DI0___ADAZ0 A9 DY
AD#21 AD#20
ADFIE AT | hoet o om ALO D10
ALL DIL
Al5 D15 = ALS D15
+33V nBO_SEL =
DEVSEZALS | pooe . “oropy o_Dl6  STOPE Al6 D16
A7 Do o DI AL7 D17
SERRE_AIB | o Ry D18 PARE AIS D18
Al SR o D19 AL9 D10
ADFLZ__A20 : D20 ADFIL A0 D20
AD#12 AD#11
Azl | A0 Sy _% AZL D21
ADET A2 < D. AD#6 A2 D22
AD#7
Az | 2040 A3 D23
ADFL Az | 35 ADHO A2 D24
A% | A A5 D25
TEMP-PL
-12v 1 EMPD_GND :
45V 2 EMEOIDO B2
INTE# O INTBH 3 L B¢ P4
€D NGNT 4 EMPL DQ B5
=l Cl Do
BROVPIBS AD#3L : TEMPL VDD B6
ADF29 Do AD#27 B7
e ADA24 CON6 B8
DSELF ADF22 B9
IDSEL d
o AD#19 B10
ADALT o CIBE2F B11
FRAME# BI5 TRDY# B16
B16 | FRAME LOCK# B/
B17_ | |pmB_SCL EERR B18
B18 GND C/BE1# B19
ADFIE_BIO | oo ADF13 B20
B20 | por ADF10 B2L
ADE B2l | oo CIBEO# B22
BZ | Ans AD# B23
ADFA__B28 | oib AD#2 B24 E24
B24 B25 25
B%5 | 1
PS=—0 REQs4 c1 FL
<L TRsT# GND —F2 & 2
=S— ™S GND —F2 @ =
& INTo# GND —E3 =
[ F4 5 5
+33V GND —E i
RST# <G5 = C6 Fo
3 RST# GND —E
B 33y GND e =l
ADAZB___C7 - = C8 8
&r— ADH28 GND —f = =
prAC I BA Y Y GND
AD#23 Co ] BN, onD B 10 F10
cio | (2> oD FI0 CiL FIT
ADFI6_CIT | a0 oD [FI g Z = Z
IRDY# CI5 4 |rpys GND —E2 G L7
16 F16 Cc18 F18
1 s3av GND —F0 o 5
IPMB_SDA GND —E: £ —FL
18 i F18 c20 F20
+33V GND —E
ADAI4__CI19 F19 C21
—— AD#14 GND =
= 20 | L33v GND —22 €2
AD#8 _ “ToL ! F21 23
AD#8 GND
22 C24
+33V GND
ADB__C23 | ,on e %
& 433V GND CompactPCl Backplane, P4
25 : F25
ENUM# GND == ==
CompactPCl Backplane, P1 L ] o] it el F (=T et PN ] A P
- NININININININININININ
Title
JM-CAN CPCI Slot
Size Number Revision
A3 30f 8 4.0
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2002/7/24

2 AB4SX32A-3PQ208I Uil u2 PQFP-208 Actel FPGA A54SX16A, A54SX32A and A54SX72A
2 IDT70V28L15PFI U3 u4 TQFP-100 Cypress Dual-port SRAM 64K x 16
1 5962H9563801VQA us DIP-40 UTMC UT69RHO051
1 AM29F010 U6 DIP-32 Flash Memory
1 5962H0151701QXA u7 FP-28 UTMC PROM 32K X 8
2 ANB2527F8 us u9 PLCC-44  Intel CAN Protocol Controller
2 PCA82C250N Ui10 Ul1 DIP-8 Philips CAN Bus Driver
1 LP2989AIM Uiz S0-8 2.5V Voltage Regulator
1 MAX706SESA uli3 SO-8 +3V Voltage Monitoring, Low-Cost,Supervisory Circuit
2 CX-2-02-16MHz Y1 Y2 PTB-2 Crystal
1 CXO3M-10N-SM3- 0SC1 LCC-4 Oscillator
11.059MHz
2 M83513/03-A11N EXT-P1,CAN Micro-D  MicroD, Flying Lead, (Insert Materials A or B)
2 17211102102 P1 P4 CON132 Backplane, J1 and J4, 110 Positions
2 M55342K06B10D0S R10 R16 C0805 10
2 M55342K06B33D2S R12 R13 C0805 33.2
1 M55342K06B787DS R18 C0805 787
4 D55342K07B1EOOS R5 R6 R14 C1206 1K
R15
1 M55342K06B1E30S R17 C0805 1.3K
1 M55342K06B10E5S R8 C0805 10.5K
1 M55342K06B28E0S R7 C0805 28K
1 M55342K06B100ES R9 C0805 100K
1 D55342K07B330ES R19 C1206 330K
6 M914D05K10ROFAM  RN1 RN2 C4115 16-PIN Network Resister
RN3 RN4
RN5 RN6
4 CDR31BP220BKUS C57 C58 C0805 22pF
C59 C60

1 CDR31BX103AKUS C62 C0805 0.01uF



2002/7/24

56 1206B104K101KYHT C1 C2 C3 C1206 O0.1uF

C4 C5 Cob

C7 C8 C9

C10 C11

Cl12 C13

Cl4 C15

Cle C17

C18 C19

C20 C21

C22 C23

C24 C25

C26 C27

C28 C29

C30 C31

C32 C33

C34 C35

C36 C37

C38 C39

C40 C41

C42 C43

C44 C45

C46 C47

C48 C49

C50 C51

C52 C53

C54 C55

C56
1 CWR11JH225KC Ccel C3528 2.2uF
1 CWR11FH475KC C63 C3528 4. 7uF
1 CWR11FHG685KC Ccoe4 C3528 6.8uF
4  CWR11KH106KC C65 C66 C7343 10uF

C69 C70



2 3 4
,
N
U3A IDT70V28 U3B IDT70V28
L AO 2 o ool 37 L DO RA2 84 [ Joor L_39 R DO
L AL %3 3% L DI RA3 83 0 R DL
A1L 1/01L | AIR /OIR |
L A2 94 34 L D2 R A4 82 41 R D2
A2L 1102 | AZR /O2R |
L A3 % 33 L D3 R A5 81 22 R D3
A3L 1/03L AR /O3R |
L Ad % 2 L DA R A6 80 23 R DA
AdL 1104L | A4R /O4R |
L A5 97 31 L Db RA7 79 24 R D5
ABL 1/05L | ASR I/O5R |
L A6 % 30 L D6 RAS 78 25 R D6
A6L 1/06L | AGR 1/O6R |
L A7 % 29 L D7 RA9 77 27 R D7
A7L 1o7L | ATR /OTR —al R D7
L A8 100 27 L D8 R A0 76 28 R DO
A8L 1/08L ~RAI0 76 | \qp /o8R —8__R DO,
L A9 1 2% L D9 R AL 75 29 R D1
AoL 1/09L | A9R I/O9R |
N 5 25 L DI0 RAL 74 51 R D2
A10L 1/010L N 1/O10R |
L ALL 3 | A0 o 22 om RAI3 73 | A10R OR 52 RrD3
L AL? Z Left Port 23 L Di2 RALA 72 Right Port 53 R DA
A12L 110121 | AL2R I/O12R |
L AL3 5 2 L Di3 R A5 71 54 R D5
A13L 1/013L A13R I/013R
L Ald 6 21 L D4 BKO 70 55 R D6
L A15 7 il l/o1aL 20 L D15 BK1 0 e VOIR —or—p 57
A15L 1/015L —BKL 69 | a15R I/O15R |
—ﬁo LBL INTL/CLKL —2 b‘;ﬁi gg LBR M/SADSR —23— 0433V
— 11 5 uBL " —UBR# 65 1 |gR o
= Lo | oy, BUSYL/ADSL (0—82 RoCEOE 61| o BUSYR/CLKR —38-¢
+33vo—3 — cEIL SEMLICNTRSTL (O—a—0 +33V 33vo—8 1 cEIR SEMR/CNTRSTR (—06—— 433V
L Rwi " NC/CNTENL (0—2— e R 60 INTRICNTENR (>—82-
Loz 17 | oot 18 R OEF 50 | WWR 58
J OEL GNDJ/FT/PIPEL —ROB: 59 CEE GNDIFT/PIPEL —2—
/ -
U4A IDT70V28 u4B IDT70V28
RA2 @ [, ool 37 R DO LA0 84 [, o oo 39 L D16
RA3 93 36 R D1 L AL 83 40 L Di7
AL 1/01L | AIR I/O1R
RA4 04 34 R D2 L A2 82 21 L D8
| A2L 1102 | AZR I/02R
R A5 05 3 R D3 L A3 8l 22 L D19
| A3L 1/03L | A3R I/03R
RA6 9 2 R DA L A4 80 23 L D20
- AAL 1104, | A4R /4R
RA7 97 31 R D5 L A5 79 24 L D2l
- ABL 1/05L | ASR 1/05R
RA8 98 30 R D6 L A6 78 25 L D2
AL 1/06L | AGR 1/06R
RA9 99 29 R D7 CAT 77 27 L D23
ATL 1o7L | ATR I/O7R
R A0 100 27 R DO A8 76 28 L DA
R A0 100 ey 1/08L | ASR 1/08R
RAIL 1 % R DI [~ Ao 75 29 L D%
N RAIL 1 | ,g 1/09L ~ LAY 75 | agr I/O9R
RAL2 2 25 R D2 L AL0 74 51 L D%
N 1/010L N I/O10R
RAI3Z 3 | A1t o R D3 LAl 73 | A1R R 52 LD
R A4 4 Left Port 23 R DA L ALZ 72 Right Port 53 L D28
' Al2L 110121 | AL2R 1/012R
R A5 5 2 R D5 NER 54 L D29
| A13L 1/013L | AI3R 1/013R
BKO 6 21 R D6 L AlA 70 55 L D30
Bkl 7 | AL oL —55 R D7 L A 60 ] AI4R /O14R —F5——5g1
- A15L 1/015L | AISR I/015R
LBR: 10 e INTL/CLKL —2 66 5 LBR M/SADSR —37 o433y
UBR# 11 5 gL 65 UBR
89 = |86
_RCEW 12 | o BUSYL/ADSL 0—="X LCEOG: 64 oon BUSYRICLKR | —"X
+33vo—2 1 cE1L SEML/CNTRSTL oé‘l‘—ow 3v +33v o—B 1 cEIR SEMR/CNTRSTR ogé—o+3.3v
 RWE 16 NC/CNTENL o—2 L RwE 60 INTRICNTENR (—82-
ROEZ 17 o RWL 18 L OE# 59 | RWR 58
ROE: 17 NeEl GND/FT/PIPEL L OBF 59 NoER GND/FT/PIPEL —2—
Title
JM-CAN DPRAM
Size Number Revision
" 40f 8 40
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File: K:\AMS02-JM-CAN Specification DiracanByM .ddb
2 3 4




R19
u12 330K
1 8
133V >— BYPASS  SHUTDOWN O0—
31 N/C ERROR OG—
5— GND SENSE —2 o5
1P olP ) VD
——C61 ——C62 LP2989
U2A u2c AB54SXA-PQ208 220F | 0.0LF _|+ce3
R_AO 3 [wo B 29 % [ o - 33 WR# 47Uk
REAT 4o TRST/O —32 0|0 1o 134 RD#
R A2 5 1o o 3L R CEOR BKOA % | o o 3B _ALE
R A3 I o 32 RCEW BKOB 0o o o 36
R A4 7o o _38__UBr# A o 37 _ALS
R A5 8 | o o 34 _LBR# BKO T o 38 _Al4 N
R A6 9 o o 3B _ROE# BKL 2 1o o 39 _AL3 =
R A7 G o 36 _RRWE 3 o o 20 _AL2
R A8 3 37 CAN_RST#_116 21 AL
110 110 1/OIGND 110
RAS 147 7S Left o —38 L AO &2 U7 onveca 1o —242 AL
RAIO 15 | )0 o 89 L AL CSt# L Right o 43 A9
RAIL 16 | /o (1-52) o [42_LA2 HOST INTZ 119 | /5 Vo [144_As
RAD 17 | \o o 4L A3 20 |0 (105156 o 147 +5V
RAIZ 18 | /oo o 4L A4 BUTTON RST#121 | /0 Vo 49 b7
RAIL 10 | \o=® o % L A5 FAIL 5vF 122 | .o /o 150 D6
RA 20 | )0 o 46 HOST RST#__123 | /o /o [I5L_D5
21| o o 47 L oe# 24 o Vo 152 b4 R17
WRRDY 22 | 1o o 48 L RWZ MCURST 1% | .o o 153 D3
RDRDY 23 | /o Vo 49 L REGIO# PWRSTZ 126 | /0 o 154 D2 0
PROMIFLASH24 | |/ o 50 __nRsT PSENLZ 27 ] o o 155 bt +3.3V
% \oiio o 5L PSEN# 28 | 0 1o 156 D0 osC1
132 1 4
AB4SXA-PQ208 NC//o PROM/FLASH# | Mount R17 for PROM »<—=— OE/ST VCC
= = = Mount R18 for Flash 2 e our 23N Ay e
u2D AB4SXA-PQ208 OSC_11.059_MHZ
u2B AB4SXA-PQ208 8 [0 /o 88 L D5 R18
EXT_INT 53 81 [ D31 159 89 L D20 0 =
L2 o 10 —g3 BE—ie— VO 110 AR
RD0 5 | 10 | /O,'(’?%’E’Igg 84 IMDCIDO (D30 161 | |10 VOIQELKE ™61 L bio
R D1 % | o 6 85 MDCID1 [Dl4 162 | o e 92 L D3
R D2 57 1o Vo 86 [D2 163 | 0 o 193 L D8
R D3 % | 1o Vo 87 [DI3 165 | 0 o 4 oo e
R D4 59| 1o Vo 88 [ D% 166 | 0 o 195 L Dbi7 =
R D5 6| o Vo 89 [Dl2 t67 | o Vo %6 Dbl
R D6 &2 | o Vo 90 LDz 168 | /o Vo 197 L Dbis +33V
R D7 & | o Vo oL LD 169 | o Top Vo 1% L Do T
64 Bottom 92 nPD_PWR ON_RST L D26 170 19910
110 /o —22 b Pt LD 1M o (157-208) 110
65 I/OINC (53-104) /o — 393 JPD_PRST LD 1711 |5 o —200 T1
EXUBMAZDONE 66" iy o —24 Lbe» 172 1o 1o —202
| 1o Vo —BBNCAK — —u o) Lo 1 15 o 208 Closa |eces
ADBUG7 68 | ;5 o % SV (D24 174 | 1o o 204 —_ ~
ADBUG6 69 | |/ /o |97 MCU CLK e L D8 | o 205 0.1uF 6.8uF
ADBUGS 70 | |0 o 99 [ MCUCLK _ (D23 176 | 15 o 206 SUTTON RSt —BYITON RST#
ADBUGA 71 00CANL INT# LD7 77 207 ‘ 5 u13
AbBUGa 72 /O /0 —io1cAND INTE CANININIE S 0 6 2 ?
BRG] o 110 SCANTNTE CANZ_INT# o £5—1 1/0/QCLKD 180 iy & — wpl vce -
[ 3 =
ADBUGL 74 :;8IQCLKA V0 aoapa ok our X ANINTE_L Togr g 1 110 AKA 18 "|' . 1 |lon woo L8
ADBUGO 75 |, HCLK {82 PCI_CLK_OUT X o R=T = PW_RST# TP RSTE
e PO LS [RiLsE
= = R8 MAX706SESA
= 10.5K
V(PFI) = 5.0V X 10.5/(28+10.5) = 1.364 V (Vthresh = 1.25V)
= V(min) = 1.25* (28 +10.5)/ 105 = 4.583 V
Title
JM-CAN GLUE_LOGIC
Size Number Revision
50f 8
B
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RN1 RN4
AD#0 1 — 16 ADO AD#24 1 AR 16 AD?24
AD#1 2 — 15 AD1 AD#25 2 AN 15 AD25
AD#2 3 — 14 AD2 AD#26 3 AN 14 AD26
AD#3 4 J— 13 AD3 AD#27 4 AN 13 AD27
AD#4 5 — 12 AD4 AD#28 5 AN 12 AD28
AD#5 6 P 11 AD5 AD#29 6 NN 11 AD29
AD#6 7 P 10 AD6 AD#30 7 N 10 AD30
AD#7 8 P 9 AD7 AD#31 8 N 9 AD31
10 10
+3.3V
R9
RN2 RNS 100k
AD#8 1 - 16  AD8 FRAME# 1 - 16  nFRAME
AD#9 2 p— 15  AD9 DEVSEL# 2 p— 15  nDEVSEL nGNT nGNT
AD#10 3 p— 14 ADI10 PAR# 3 p— 14 PAR ~
AD#IL 4 j— 13~ ADIL PERR# 4 j— 13~ nPERR
AD#12 5 j— 12 ADI2 C/BE3# 5 j— 12 nC/BE3 REQ# ,R\lgv\ nREQ
AD#13 6 j— 11 ADI3 CIBE2# 6 j— 11 nC/BE2 10
AD#l4 7 p— 10 __ADI4 C/BE1# 7 p— 10 nC/BEL
AD#15 8 P 9 AD15 C/BEO# 8 P 9 nC/BEQO JPD PWR ON RST# ’R\lﬁ\/\ nJPD PWR ON RST
10
10 10
RN3 RNG6
AD#16 1 - 16 AD16 LOCK# 1 - 16 nLOCK
ADH#17 2 j— 15 AD17 STOP# 2 j— 15 nSTOP
AD#18 3 p— 14 AD18 IDSEL# 3 p— 14 IDSEL
AD#19 4 p— 13 AD19 INTA# 4 p— 13 nINTA
AD#20 5 J— 12 AD20 SERR# 5 J— 12 NnSERR
AD#21 6 — 11 AD21 RST# 6 — 11 nRST
AD#22 7 j— 10 AD22 IRDY# 7 j— 10 nIRDY
AD#23 8 j— 9 AD23 TRDY# 8 j— 9 NTRDY
10 10
Title .
JM-CAN PCI Termina
Size Number Revision
" 60f 8 40
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1 2 3 4
UIA uic ABASXA-PQ208
DIOL 3 29 106 133 EXT DMA DONE
DIO2 2 o TRSTIG 30 07 | 12 VO T ExT T
DIO3 5 1o Vo a1 08 /0 'O (135 _PW RST#
DIO4 6 2 PCI_CLK_OUT 109 136
10 /0 110 /0
DIOS 7 v e 10 /o Vo 137
DIO6 g | o o o Vo 138 LAl
DIO7 S o3 ADBUGT 112 | 1O o [139 LAl
DI 10 | /9 Vo 36 ADBUG6 113 | 'O Vo 140 L AL
Dioe 13 | O Vo a7 ADBUG5 116 | |, o Vo 141 LAD
D00 14 | /O Lt o 38 ADBUGA 117 | SN Vo 142 L AILL
5| o Vo 39 ADBUG3 118 | | O o Vo (143 L AL
6 o (1-52) o &2 ADBUG2 119 | /O Vo 144 LA
7o 'O 43 niNTA ADBUGL 120 | /O  (105156) Vo (147 L A8
18| 0D Vo a4 _nRsT ADBUGD 121 | /O Vo (149 L A7
19 ;D Vo 45 nGNT WRRDY 122 | 'O Vo 150 L A6
20 3 Vo a6 nREQ RD RDY 123 | ;1O Vo 151 L A5
29 VO a7 DSEL SPARED 124 | 1O o152 LA
2 9 Vo 48 nCiBE3 L REGIOF 125 | ;1O Vo 153 L A3
R 'O a9  noBE2 LRWE 16 | 10 Vo 154 LA
24| 1O 'S (50 _nFRAME Lo 127 |0 Vo [1% L AL
5 2o Vo 5L __nDEVSEL LcEF 128 | 0 Vo 156 L A
132 Newo
ABASXA-PQ208
u1D ABASXA-PQ208
U1B ABASXA-PQ208 158 [ o oL 188 L D5
AB 51— I 10— —Tam b5 'O IO —Io0 B
AD30 54 :
AD2 55 | 10 I/O/I/QOCI\I_/I(;% 88 PCICLK — LD 161 | o VOIQELKE ™01 T bio
ADB 56 | /O o 8 ADI5 LDla 162 | O 'O [192 D3
ADZ 57 | /9 'O (86 nC/BEL L D2 163 | O o [193 [ DI8
AD%6 58 | /0 Vo (87 _ADI4 L D13 165 | O o194 D2
ADZ%5 59 | /9 'O (88 ADI3 L D28 166 | o vo 1% L Di7
AD22 61 | ;1O 'O [89 ADL LD 16/ | 9 Vo 1% LI
ADZZ & | O Vo 90 ADII L D27 168 | O Vo [Io7 L D6
ADZ2Z & | 1O 'O 91 _ADI0 [ DIl 169 | /9 Top Vo 198 L Do
AD2L 64 Bottom 92 __AD9 L D26 170 199
10 110 10 (157-208) 110
G (e e 'O 93 no/BEO LDl 171 | O 'S 200
AD 66 | o o[04 ADS LD iz | O Vo 202
ADIO 67 | /O o % Ab Lo 173 | O Vo 203
ADIB 68 | /0 o 9% ADG LD i7a | O o 204
ADI7 69 | /O Vo 97 _ADS L8 15 | O Vo 205
ADIE 70 | /o Vo 99 Aba L0283 176 | o Vo 206
RDY 71| /9 'O 100 _AD3 Lbr 17 | 9 Vo 207
nTRDY 72| /9 Vo i01_AD2 LDz i ey
o B ® St |32
nLOCK 74 .
' 1/O/QCLKA 110 ' 1/OIVCe CLKB
PERR 75 | |O HoLG B2 PCI CLK
Title
JM-CAN PCI Agent
Size Number Revision
" 70f 8 4.0
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2.5V
+3.3V
U3C CY7C-DPM-64KX16
%g Vce NC g
Vce Power NC
46 Voo NG 50 +2.5V
67
NC —22 T
NC
uac CY7C-DPM-64KX16 /g. Cc2 C3 Cc4 C5 C6 c7 C8 Cc9 C10 Cl1 C12 C13 Cl4 C15 C16
%g Vce NC g 0.1uF [0.1uF [0.1uF [0.1uF [0.l1uF [0.l1uF [0.1uF [0.1uF [0.1uF [0.1uF |0.1uF |0.1uF |0.1uF |0.1uF ]0.1uF |0.1uF
Vce Power NC
46 50 - - - * * - - - * * * * - * *
Vce NC
67
NC
NC 68
+3.3V
U1F
27 1 C17 C18 C19 Cc20 Cc21 c22 C23 C24 C25 C26 cz27 C28 C29 C30 C31 C32
a1 Vcca GND 6 —
78 xcca g“g 28 01uF |0.AuF [0.2uF |0.1uF |0.auF |0.wF [0.2uF 01wk |o.auF [0.auF [0.1uF 0wk |0.wF [0.uF [o.1uF o.uF
114 cea 52
130 Vcca GND 77 * * * = - - - - - - - < > - -
145 Vcca GND 79
B4 | o2 D 105 c33 |cs |c3s [cs |c37 [ces oo [cao |car |caz |c4s |cas fcas cas [car |css
129 T~
12 . GND —7a7 OLF |[0WF |0WF |01F [01F [01F [0.1F [0.1wF [0.1uF [0.1uF [0AUF [01uF [0.1uF [0.1uF [0uF |01uF
Vcci Power GND
40 " 146
Vcci GND * = -2 - < = -2 2 < - - 2 2 7 S *
60 . 157
98 Vcci GND 183
Vcci GND +5V ——
115 . 185 =
Vcci GND
£ Vcci
Vo NC —30
Vcci NC
ABASX32APQ208 C49 C50 C51 C52 C53
U2F T
27 1 0.1uF |[0.1uF |[0.1uF [0.1uF |0.1uF
Vcca GND
41 26 = 2 2 7 S
Vcca GND
78 28
Vcca GND
114 52 ——
Vceca GND —
130 77
Vcca GND
145 79
184 Vcca GND 105
Vcca GND
129
12 GND 37
Vcci Power GND
40 . 146
Vcci GND
60 " 157
Vcci GND
98 . 183
Vcci GND
115 . 185
Vcci GND
£ Vcci
;gi Vcci NC fgz
Vcci NC
AB4SX32APQ208
—— Title
= JIM-CAN Power
Size Number Revision
Ad 80of 8
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